Abstract
I. INTRODUCTION
Study of standby systems is very popular in the field of reliability. A good number of researchers [1] - [9] have analyzed such systems for various reliability measures. None of the researcher has studied compressor unit standby system working in milk plant .Our present study is a sincere effort to fill this gap in the literature of reliability. Keeping the above in view, In the present study Cost Benefit analysis of compressor standby system has been carried out. The system comprises three compressor units and where initially two are in operative state and one is in standby state, At least two units should be in operative state for functioning of this system. It has been observed that the unit can fail due to various types of failures which can be categorized as-serviceable type, repairable type and replaceable type .
In the present system preference is given to recent failed unit for service, repair and replacement . For profit analysis of the unit real failure as well as repair time data from a milk plant have been collected and various measures of system effectiveness i.e. mean time to unit failure, availability, busy periods and profit analysis has been computed numerically as well
Model Description and Assumptions
1) The unit is initially operative at state 0 and its transition depends upon the type of failure category to any of the three states 1 to 3 with different failure rates. 2) When two units are failed then the third unit automatically go to the standby state. 3) All failure times are assumed to have exponential distribution . 4) After each servicing/ repair/replacement at states the unit works as good as new. (Fig 1) II. TRANSITION PROBABILITIES AND MEAN SOJOURN TIMES A state transition diagram showing the various states of transition of the system is shown in Fig.1 .The epochs of entry into states0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 1213, 14, 15, 16, 17, 18, 19 ,20 and 21 are regenerative state.
States4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 are down states and 0,1,2,3 are upstates. The non zero elements p ij are given below :   13  11  12  01  02  03   10  11  20  12  30  13   11  12  13  21  22  23  31  32  33   16  17  31  32  2 16  22  12  2 17  22  12   18  33  2 18  22  12  2 3 11  3 12  3 13  3 14  3 15  3  13   10  11  12  13  14  15  30  33  33  33  33  33  33  3  13   1 
Taking Laplace -Stieltjes Transforms(L.S.T) of above relations and solving for(ø 0 ** (s)).Now the mean time to system failure( MTSF) when system starts from the state 0. 
IV . AVAILABILITY ANALYSIS Let A i (t) be the probability that the system is in up state at instant t given that the system entered regenerative state i at t=0. The availability A i (t) is to satisfy the following recursive relations: 
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Insteady state availability of the system is given as 
Proceeding in the similar fashion as above following measures in steady state have also been obtained
A. Busy period analysis for Service time only
In steady state ,the total fraction of the time for which the system is under service is given by 
B. Busy period analysis for Repair time only
In steady state ,the total fraction of the time for which the system is under repair is given by 
C. Busy period analysis for Replacement time only
In steady state , the total fraction of the time for which the system is under replacement is given by
D. Expected number of Services
In steady state ,the number of services per unit time is given by 
, , . 
VI . PROFIT ANALYSIS
The expected total profit incurred to the system in steady state is given by It can be interpreted from graph that profit increases with increase in values of revenue per unit up time (C 0 ).It can also be noticed that if C 1 =2500 , then P>or=or<0 according as C 0 >or =or<97 So for C 1 =2500 , revenue per unit up time should be fixed greater than 97.Similarly for C 1 =3000 and 3500 , the revenue per unit up time should be greater than 105.2 and 113.43respectively.
Graph between Profit vs Revenue per unit time(C 0 ) for different values of cost per unit for which repairman is busy for repair(C 2 )(fig3)
It can be interpreted from graph that profit increases with increase in values of revenue per unit up time (C 0 ).It can also be noticed that if C 2 =500 , then P>or=or<0 according as C 0 >or =or<105.2. So for C 2 =500 , revenue per unit up time should be fixed greater than 105.2.Similarly for C 2 =600 and 700 , the revenue per unit up time should be greater than 111.4 and 117.5 respectively.
